ABSTRACT
INTRODUCTION
Quality of life (QOL) covers the aspects of physical and mental health, social relationships, and personal beliefs, as well as environmental characteristics 1 . In addition, it has been growing in importance in the evaluation of therapeutic interventions and services and in the daily health care practices in the health area 2 .
Brazilian rural populations are different from urban populations in a series of factors that influence quality of life, such as demographic and socioeconomic aspects, with lower education level 3 and monthly average income 4 . Regarding health indicators, the results in the literature are contradictory [5] [6] [7] [8] . However, the lower access to health services is reported consistently, and the low coverage by health plans has already been described in these regions 6, 8 . Furthermore, differences related to the physical and social environments, such as air quality, noise pollution, and lifestyle have been highlighted in the literature 9 . Specifically in Brazil, the National Health Survey (PNS) has indicated that the prevalence of smoking and physical activity at work are higher in rural than in urban inhabitants 6 . It has also verified that exposure to pesticides reaches a significant portion of the population 7 . In addition, there is considerable data on the mental health of rural residents where the frequency of self-reported depression is approximately 6% and more prevalent in women 6 .
In 2010, approximately 15% of the Brazilian population lived in rural areas, which is similar to the amount described for the state of Rio Grande do Sul at the time 10 . However, knowledge about the health and QOL aspects of this considerable portion of the population is scarce. The objective of this study was to characterize the QOL and factors that may be associated with the health of an adult population living in a rural area of Southern Brazil.
METHODS
This population-based, cross-sectional study is part of a larger study named "Evaluation of the Health of Adults Living in the Rural Area of the City of Pelotas, State of Rio Grande do Sul, Brazil" ("Avaliação da Saúde de Adultos Residentes na Zona Rural do Município de Pelotas, RS"), carried out between January and July 2016. We evaluated a representative sample of the adult population (aged 18 years or over) living in the rural area of the city of Pelotas, State of Rio Grande do Sul, Brazil. This region has eight districts and 50 census tracts and comprises 7% of the population of the city 11 .
We used a multistage cluster sampling. A total of 24 census tracts were drawn systematically, proportional to the number of permanent households in each district. In total, 720 households were visited (30 per tract). Individuals institutionalized at the time of the research or if they had some cognitive impairment that made them unable to answer the questionnaire were excluded from the sample. More details on the methodology can be obtained in the methodological article 12 .
The QOL was evaluated with the WHOQOL-BREF instrument 1 . This instrument has 26 questions and two of them separately evaluate overall QOL and satisfaction with health. The remaining 24 questions encompass four domains: physical (pain and discomfort, energy and fatigue, sleep and rest, mobility, activities of daily living, dependence on medication or treatments, and ability to work), psychological (positive feelings, thinking, learning, memory, and concentration, self-esteem, body image and appearances, negative feelings, spirituality, religiosity, and personal beliefs), social relations (personal relationships, social support, and sexual activity), and environment [physical security and protection, home environment, financial resources, health and social care, availability and quality, opportunity to acquire new information and skills, participation in recreation or leisure opportunities, physical environment (pollution, noise, traffic, climate), transport]. These questions represent each of the 24 aspects that make up the original instrument (WHOQOL-100) 13 . We used the period of two weeks before the interview for all of them. The answers to all questions range from one to five in a Likert scale. We derived and standardized the individual scores for each one of the domains on a scale from one to 100, according to the protocol suggested by the WHOQOL Group 13 . For the analyses, we grouped the original five categories of responses into three: very good; good; fair, poor, or very poor for the perception of overall QOL, and very satisfied; satisfied; fair, dissatisfied, or very dissatisfied for the perception of health.
We evaluated the association between determinant variables and outcomes based on a hierarchical conceptual model with four levels. At the first level, we included the following variables: sex (male, female), age (18 to 24, 25 to 39, 40 to 59, 60 years or over), and self-reported race (white, non-white); in the second level, we used: education level (zero to four, five to eight, nine to eleven, twelve or more years of study), index of goods (quintiles), employment (no, yes), and number of residents (of any age group) of the domicile (one, two, three, four, five or more); in the third level, we used: living with a partner (no, yes) and percentage of time living in the rural area (less than 50%, between 50 and 99%, 100%). At the fourth level, we included the variables of self-reported diagnosis of:)high blood pressure (HBP), diabetes, high cholesterol, cardiovascular diseases (heart failure or angina), and respiratory (asthma or bronchitis) and rheumatic diseases (arthritis, rheumatism, or osteoarthritis) (yes, no).
We obtained the index of goods from the principal component analysis containing 22 questions asked to the head of the family, who evaluated the amount of goods in the household at the time: piped water, vacuum cleaner, washing machine, dryer, dishwasher, DVD, VCR, refrigerator, microwave, computer (notebook or netbook), television, radio, air conditioner, cable TV or internet, car or motorcycle. Furthermore, it also contained the number of toilets/bathrooms, number of rooms used to sleep, and whether they employed a domestic worker. This variable of index of goods was analyzed in quintiles, ranging from the poorest quintile (1st) to the richest quintile (5th).
We used the survey (svy) command in all analyses, considering the effect of cluster sampling. In addition, we used a weighting considering the percentage of households sampled in relation to the number of permanent households of each district according to IBGE data 11 .
For the four domains of QOL, we performed the crude and adjusted analyses by linear regression. We presented the average score (crude), the adjusted coefficients (β) and the 95% confidence interval (95%CI). For both questions of overall QOL and satisfaction with health, we performed the crude and adjusted analyses by ordinal logistic regression, obtaining estimates of odds ratio (OR) and 95%CI. For these analyses, we obtained estimates of the probability of going from one category of perception of QOL and satisfaction with health to the subsequent category, considering the directionality from the best to the worst category of response in all cases. We used the Brant test to evaluate the assumption of proportionality of the OR among the categories of outcome. We performed adjusted analyses according to the conceptual hierarchical level model, in which the variables were adjusted for all variables of the same level, as well as for those of the previous level in the model. This method was repeated for the other levels. We considered the level of statistical significance of 0.05 for associations between variables and outcomes. We calculated the Kappa value based on the question "Do you know how to read or write?", indicating 76% of repeatability. 
RESULTS
Of the 1,697 individuals eligible for the study, 1,519 were interviewed and 1,479 were included in this study. The value of losses and refusals was 10.5%. Most of the interviewees were female (51.6%), white (85.3%), had up to eight years of complete studies (75%), and reported having a job at the time (61%). Approximately 40% of them were aged between 40 and 59 years and 26.2% lived in households that had three persons. The most prevalent diseases Table 2 presents the estimates of association between the independent variables and the four domains of QOL evaluated based on the hierarchical theoretical model. For the physical domain, women presented, on average, approximately five points less for QOL than men. As the age group increased, we observed a linear trend of worse QOL in this domain (p < 0.001), so that individuals aged 60 years or over presented, on average, 11.0 points less than younger individuals. Individuals with lower education level (zero to four years, five to eight years) reported worse QOL than those with nine to eleven years and twelve years or more. As for the index of goods, the poorest quintile also presented a significant difference in relation to the richest quintile. Finally, employed individuals had, on average, 4.0 points more of QOL than those not employed. All diseases assessed were associated with lower QOL scores in the physical domain. Rheumatic diseases had the worst average score (95%CI -10.9--6.82).
Regarding the psychological domain, women reported, on average, 5.0 points less than men. Regarding age, we observed worse QOL with increasing age (p = 0.001). Older individuals had 4.9 points less for QOL than younger persons. As for education level, there was an improvement in QOL with increasing study years (p < 0.001). Individuals with a lower education level had, on average, 7.9 points less for QOL than those with a higher education level. As for index of goods, the poorest quintile presented, on average, 3.6 points less for QOL than the richest quintile. Being employed (p = 0.034) and living with a partner (p = 0.019) were associated with the highest average QOL. Individuals who reported having diabetes, high cholesterol, or rheumatic diseases had worse QOL averages than the reference groups ( Table 2 ).
For the domain of social relations, we observed a linear trend of worse QOL averages with increasing age (p < 0.001). Older adults presented, on average, 5.2 points less than younger individuals. In relation to the index of goods, the poorest quintile had a lower QOL score than the richest quintile ( Table 2) . As the number of residents per household increased, the average QOL scores were worse (p = 0.001). The individuals who were employed at the time of the interview reported, on average, 1.7 points more than their reference category (p = 0.050). In relation to diseases, having high cholesterol or rheumatic diseases were associated with worse QOL scores ( Table 2) .
For the environmental domain, women had, on average, 1.8 points less than men. In relation to age, only the category between 40 and 59 years showed a statistically significant decrease in QOL points compared to younger individuals. The richest quintile had a better QOL than the poorest quintile (7.7 points on average). The presence of high cholesterol and respiratory and rheumatic diseases was associated with worse QOL scores. Rheumatic diseases again had the worst score (95%CI -4.67--0.28).
The variables of race and the percentage of time living in the rural area were not associated with any of the four domains.
Considering the two general questions (Table 3) , we observed that, as age increased, the chances of having worse QOL (going from very good to good and from good to fair, poor, or very poor) also increased (p = 0.001). Non-white individuals were 1.7 times more likely to report categories of worse QOL (95%CI 1.20-2.28). In addition, we observed greater protection for the reporting of worse QOL in the richest quintiles and in the higher education levels. For the individuals who lived their entire lives in the rural area, the chance of reporting a worse perception of overall QOL was 35% higher than for those who lived less than half of their lives (p = 0.049). In the presence of diseases, the chance of having a worse QOL was higher among individuals with high cholesterol (95%CI 1.04-1.85).
In addition, the chance of presenting lower satisfaction with health was higher among women (p = 0.001) and it also increased linearly as age increased (p = 0.001), being it 126% higher in older adults than in younger individuals. Individuals who had a job were less likely to have a lower satisfaction with their health (95%CI 0.50-0.94). Regarding the presence of diseases, all evaluated diseases were significantly associated with lower satisfaction with health, except for cardiovascular diseases (Table 3) . 
DISCUSSION
In this study, we investigated quality of life and its demographic and socioeconomic determinants in the rural population of the city of Pelotas, Brazil, where 23% of the individuals reported having a fair, poor, or very poor overall QOL and 26% reported not being satisfied with their health.
Regarding the determinants of QOL in the rural population of Pelotas, we highlight the negative association between QOL in most domains and females, which has been previously observed in rural and urban areas in Brazil 8 . The greater exposure of women to some factors assessed in the physical and psychological domains, such as drug consumption 14 , depression 15 , and other common psychiatric disorders 16 , has already been observed in the urban area of Pelotas, and it may also be related to QOL in rural areas. Consistently, women in the rural area of Pelotas were more likely to report poorer satisfaction with their health. The presence of women in the rural economy is strongly marked by the sexual division of labor, so that their occupations in rural areas involve not well-paid functions. Activities with little or no remuneration, such as those for family self-consumption, childcare, and care of other family members, as well as gardening and small animal care, can contribute to women having worse QOL in most domains evaluated. The environment domain also presented this same relation for women, possibly because of some aspects related to home environment, recreation or leisure, social and health care, and financial resources 17 .
Rural women have their lives strongly marked by the characteristics of the place where they live, which makes the reflection on their health situation challenging. The health of these women is directly related to living and working conditions, which produce risks such as illness and health problems. These vulnerabilities are due to several factors; among them, we can mention inequality in gender, race, and social class relations related to the social determinants of health conditions, such as diseases related to work, sexual violence, and mental illness 17 . The knowledge on these characteristics implies in the identification of situations that negatively affect the physical, mental, environmental, and health conditions of women, which would allow the development of policies that can contribute to improve the health status and quality of life of women.
The increase in age was also an important factor of vulnerability in the rural area of Pelotas, being related to worse QOL averages for the physical, psychological, and social relation domains and overall perception of QOL. Limitations in work and leisure, aesthetic changes, development of diseases, dependence on other individuals for relationships, and age-related prejudices are factors considered as a consequence of the aging process and could negatively impact QOL 18, 19 .
Socioeconomic determinants play a relevant role in the context of health behaviors 19 among persons of lower socioeconomic level and lower education level 19, 20 . In this sense, we observed a negative association between education level and QOL scores for the physical and psychological domains, as well as perception of overall QOL. The effect of low education level on the acquisition of negative health habits, such as a higher prevalence of sedentary lifestyle, lower consumption of fresh fruits and vegetables, higher consumption of alcoholic beverages, and a higher prevalence of smoking have been described in urban areas 21 . It is possible that the high level of illiteracy in rural areas 22 , also evidenced in this study, may be related to worse health behaviors and, consequently, worse QOL. This highlights the importance of improving the access and quality of education in rural areas, since education level is an important health indicator, which may negatively impact the QOL of this population.
In addition, individuals with lower socioeconomic status had lower QOL scores for all domains and worse perception of overall QOL. Consistently, employed participants had better QOL averages for most domains and a greater chance of having a better satisfaction with their health. Socioeconomic factors reflected in, for example, the number of medical and dental appointments 21 , which can have a direct impact on health. Moreover, employment influences the living standards, behavior, and health of the population, so that higher income, higher education level, and greater health care are observed in employed individuals 23 . Socioeconomic indicators are likely to behave similarly within rural and urban populations so that the results sampled reflect the inequalities related to the demographic, social, cultural, and health characteristics in the general population, which indicates that poorer individuals and those with a lower education level are always among the most vulnerable groups.
Among all the outcomes, the variable of race was only associated with perception of overall QOL. Individuals who self-reported as non-white had a greater chance of having a worse perception of QOL. In Brazil, higher mortality and morbidity rates and lower life expectancy are observed in non-white individuals. Furthermore, this group of individuals also have lower financial conditions and less access to health and knowledge-related resources, in this way they have a disadvantage throughout their lives, both in rural and urban areas, in relation to social and health inequalities in Brazil 6, 11 .
Living with a partner was associated with better QOL in the psychological domain. The results of the literature do not show a clear direction regarding the mental health of married individuals. Both results of better and worse mental health have already been observed 24, 25 . However, lower mortality and morbidity rates have been associated with being married in other studies 26, 27 . In this study, the increase in the number of individuals living in the same household was associated with a decreased average QOL in the domain of social relations. The decrease in the privacy of the residents, both in the aspects related to sexual activity and in the social relations or supports given by the greater number of persons living in the same household, could explain such finding 28 .
In relation to the specific characteristics of rural areas, we highlight the geographical distance from large urban centers and the difficulty in the access to food, employment opportunities, and health services [25] [26] [27] [28] [29] [30] . In addition, although there are schools located in the rural area, distance and difficult in movement could be factors that hinder the access of students to the classroom. As a consequence, the association between the greater percentage of time living in the rural area and the lower chance of reporting better QOL may be explained by the scarce infrastructure available in rural areas. Further studies, conducted in other rural areas, are important to confirm these findings, as well as explore possible causes.
In relation to the presence of diseases such as HBP, diabetes, high cholesterol, and cardiovascular, respiratory, and rheumatic diseases, the decrease in the scores of the physical domain was associated with the presence of all diseases, which is in accordance to that observed in rural areas of Turkey 30 and may reflect disabilities and limitations in individuals for work and leisure activities 6 .
This study presents a limitation, which is intrinsic to its sampling process; that is, individuals living far from the area of selected households may present health profiles and lifestyles different from those evaluated, which could modify the observed results. Furthermore, the period of study included months of greater harvest of some crops, and we could not interview the individuals involved in exhaustive harvest work, who could report a worse QOL. On the other hand, we highlight the large sample size and the low percentage of losses and refusals. Regarding QOL, we highlighted the use of an instrument developed by the World Health Organization (WHO) and validated in Brazil. In addition, this study is distinguished by the fact that it is population-based, with a sample of adults living in rural areas. Most studies evaluating QOL are specific to the urban area, with older adults, and performed with persons with morbidities.
Finally, this study presents alarming data regarding an important health marker, poorly explored in rural populations. Approximately a quarter of the population reported a fair, poor, or very poor QOL and little satisfaction with health. In addition to the fact that individuals living in rural areas throughout their life have a poorer QOL, the findings show the importance of implementing health programs that seek to improve the QOL of this population. Furthermore, this work highlights the vulnerability of three important groups: women, poorer individuals with a lower education level, and older adults. The QOL as a health indicator generates information that can be used to screen and identify the health needs of a population. The information presented here can be used in specific public health programs for inhabitants of rural areas of Brazil, considering the peculiarities of the place regarding the infrastructure and the health needs of this population.
